The acquired cystic disease of the kidney-associated renal cell carcinoma (ACDK-RCC) in the current study occurred in a kidney with multiple cysts and was composed of cells with eosinophilic cytoplasm and prominent nucleoli. There were extensive calcium oxalate deposits in both non-neoplastic cysts and tumor. The tumor cells were positive for RCC Ma, CD10, and EMA, focally positive for CK7, negative for vimentin. Interphase in situ hybridizations (FISH) were performed for chromosome 1, 2, 7, 10, 13 and 17. No chromosomal abnormality was observed in the non-neoplastic cysts. Polysomies of chromosomes 1, 2, 7, 10, 13, 17 were observed in the tumor. Trisomy 13 was first reported in this type of tumor, which warranted further study.
Introduction
Acquired cystic disease of kidney-associated renal cell carcinoma is a renal cancer not included in 2004 WHO classification of renal tumor. Chromosomal analysis in this type of tumor has been reported only in few cases [1] [2] [3] [4] . We reported here an ACDK-RCC with a unique chromosome profile, which was not reported previously.
Clinical Information and Methods
A 60 year old female patient had a history of systemic lupus erythematosus and renal failure. She had been on daily peritoneal dialysis for 10 hours per day since 1991. MRI showed a 1.9 × 1.5 cm mass in the upper pole of left kidney. A radical nephrectomy was performed.
The specimen was processed routinely. Immunohistochemical studies were performed by using antibodies against vimentin (Mouse monoclonal, 1:60 dilution, Dako, CA), RCC Ma (Mouse monoclonal, 1:250, Neomarkers/Lab Vision, CA), CD10 (Mouse monoclonal, 1:40, Novacastra/-Leica Microsystems, IL), CK7 (Mouse monoclonal, 1:200, Dako, CA), EMA (Mouse monoclonal, 1:100, Dako, CA) and CD57 (Mouse monoclonal, 1:20, Neomarkers/Lab Vision, CA) on Bond III automatic staining system (Leica Microsystems-Buffalo Grove, IL).
Interphase fluorescence in situ hybridization (FISH) was performed on formalin fixed paraffin-embedded tissue sections cut at a thickness of 5-um according to manufacturer's instruction. Probes used were centromeric specific probes (CEP) for chromosomes 1, 2, 7, 10, and 17 as well as a locus specific (LSI) probe for RB1 (13q14). All probes were from Abbott Molecular, Inc. (Des Plaines, IL). For this study, CEP1 (SpectrumOrange) was paired with CEP10 (SpectrumGreen), CEP2 (SpectrumOrange) was paired with CEP 17(SpectrumGreen) and RB1 (SpectrumOrange) was paired with CEP7 (SpectrumGreen).
Interpretation of Fish Results
A minimum of 200 cells were counted for each tissue type and for each probe type. A target tissue was considered to have a monosomy (chromosomal loss) for a particular chromosome if the percentage of nuclei with only 1 signal for the probe was greater than 31%, 33%, 28%, 29%, 29%, or 33% for chromosomes 1, 2, 7, 10, 13, and 17, respectively. Polysomy (chromosomal gain) was found for a particular chromosome if the percentage of nuclei with 3 or more signals for the probe was greater than 10%, for chromosomes 1, 2, 7, 10, 13, and 17. The percentage of cells needed to consider a chromosomal loss or gain was established from a 95% confidence interval utilizing a reference range of normal cells.
Pathology
Grossly, the kidney was multicystic. A cystic mass was identified on the upper pole measuring 2.9 × 2.6 × 1.9 cm. The mass was circumscribed by a thick fibrous capsule. Microscopically, the tumor showed microcytic, tubular and papillary architectures with extensive intratubular and intercellular calcium oxalate deposition (Figures 1(b) and (d); Figure 1 (e) shows the higher magnification of 1(b)). The oxalate crystals were also identified in the non-neoplastic cystic areas of the kidney (Figures 1(a) and  (c) ). The amount of oxalate crystals was graded 3+ in both tumor and nonneoplastic cystic areas [5] . The tumor cells had eosinophilic cytoplasm and prominent nucleoli (Fuhrman grade III). Immunohistochemistry was performed with adequate controls. The tumor cells were positive for RCC Ma (Figure 1(f)), CD10, EMA and CD57 (Figure 1(h) ), focally positive for CK7 (Figure 1(g) ) and negative for vimentin.
Interphase FISH was performed in both cystic non-neoplastic parenchyma (Figure 2(a) ) and tumor (Figure 3(a) ) (see Table 1 ). Chromosome 1, 2 and 13 are labeled as spectrum orange and chromosome 7, 10 and 17 are labeled as spectrum green. The chromosome pairs are as follows in one panel: chromosome 1 and 10 (Figure 2(b) and Figure 3(b) ), chromosome 2 and 17 (Figure 2(c) and Figure 3(c) ), and chromosome 7 and 13 (Figure 2(d) and Figure 3(d)). No chromosomal abnormality was seen in the non-neoplastic cysts (Figures 2(b), (c) and (d) ). The tumor showed numeric abnormalities of chromosome 1, 2, 7, 10, 13, and 17 (Figures 3(b), (c) and (d) ). The tumor cells were positive for both trisomy and terasomy for chromosome 7 and 17 (Figures 3(c) and (d) ). In addition, there were also trisomies of chromosome 1, 2, and 10 ( Figures  3(a) and (c) ). Interestingly, the most common chromosome changes were trisomy 13 (in 54% of tumor cells, Figure 3(d) ), which were not described in the previous literature.
Discussion
Oxalate crystals are observed in about 30% of ACDKRCCs [5] [6] [7] . The role of calcium oxalate in the tumorigenesis of this type of cancer is uncertain. We observed the oxalate deposition in both non-neoplastic cysts and tumor, consistent with previous observation [6] . We also found that both tumor and non-neoplastic cysts were positive for CD57, a marker of the ascending loop of Henle [8] . This observation suggests that oxalate deposition in both tumor and non-neoplastic cysts appear to be a result of expression of the Henle's loop characteristics [6] .
Papillary RCCs frequently occur in the dialyzed kidneys [9] . Atypical epithelial proliferations harbor some features of sporadic papillary RCC and therefore may represent early neoplastic lesions [10] . Even more, gains of chromosome 7 and 17 and loss of chromosome Y has been demonstrated in the hyperplasic and dysplastic tubules in non-neoplastic tissue of end-stage kidneys [11] , which may contribute to the increased incidence of papillary RCCs in the patients with long-term hemodialysis. As we observed that calcium oxalate crystals were deposited in both non -neoplastic cysts and tumor, FISH for chromosome 1, 2, 7, 10, 13, and 17 were performed on both non-neoplastic renal cysts and tumor to see whether there were differences in chromosomal changes in these areas. There were no significant numeric chromosomal changes in the non-neoplastic cysts, however, polysomies of chromosomes 1, 2, 7, 10, 13, 17 were observed in the tumor. These observations suggest that oxalate deposition may not be part of etiology for the ACDK-RCC [6] . Kuroda et al performed G band karyotyping of a ACDK-RCC and showed a karyotype of 49, X, +X, -Y, +3, +7, +16 in the tumor, which was similar to those of sporadic papillary RCC [2] . Pan et al performed combined comparative genomic hybridization and FISH analyzed in ACDK-RCC and found the common gain of chromosomes 7 and 17 [4] . Our findings of trisomy and tetrasomy of chromosome 7 and 17 are in line with these previous observations and suggest that ACDK-RCC and sporadic papillary RCC may share some common chromosome abnormalities.
Cossu-Recca et al studied changes of chromosome 1, 2, 6, 10, and 17 in three ACDK-RCCs using FISH and found gains of chromosomes 1, 2 and 6 in two tumors and gain of chromosome 10 in one tumor [1] . We also observed polysomies of chromosome 1, 2, 10. Duplication of chromosome 1p was suggested to mark fatal disease progression in papillary RCC [12] . KIF14 and NEK2 might be the target genes [13] and both genes were preferentially expressed in papillary RCCs with fatal outcome [12] .
In addition, we also observed the trisomy 13 in this type of tumor, which was not reported previously. Numeric changes in chromosome 13 has been reported in two hereditary papillary RCCs [14] and one familial RCC [15] . The function of gain of chromosome 13 in this case was unclear, further investigation of such change using large cohort is warranted.
Immunohistochemically we observed that the tumor cells were positive for RCC Ma, CD10, focally positive for CK7 and negative for vimentin. This observations were similar to the findings of Kuroda et al [2] and showed similar immunohistochemical profiles between ACDK-RCCs and sporadic papillary RCCs. In summary we reported a case of ACDK-RCC with a unique chromosome profile and with some similarity to the sporadic RCC.
